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6XSSOHPHQWDU\�)LJXUHV�
�

6XSSOHPHQWDU\ )LJXUH �� %HKDYLRUDO ER[HV IRU IUHHO\ PRYLQJ QDYLJDWLRQ WDVNV� D� 3LFWXUH RI WKH� � � � � � � � � � � � � �
WDVN PD]H VKRZLQJ WKH WUDQVSDUHQW DFU\OLF ZDOOV� WKH ZDWHU SRUWV� DQG WKH YLVXDO FDUGV ORFDWHG RQ WKH� � � � � � � � � � � � � � � � �
LQQHU ZDOOV RI WKH LVRODWLRQ ER[� �E� SLFWXUH RI WKUHH VRXQG�LVRODWLQJ ER[HV SODFHG QH[W WR HDFK RWKHU DQG� � � � � � � � � � � � � � � � � �
FRQWUROOHG E\ WKH FRPSXWHU WR PLQLPL]H KXPDQ LQWHUYHQWLRQ� :LWK WKHVH WKUHH ER[HV� ZH ZHUH DEOH WR� � � � � � � � � � � � � � � �
UXQ �� DQLPDOV SHU GD\� \LHOGLQJ D WRWDO RI DURXQG ���� WULDOV SHU GD\ �LQFOXGLQJ OHDUQLQJ DQG UHFDOO� � � � � � � � � � � � � � � � � �
VHVVLRQV����



�
6XSSOHPHQWDU\ )LJXUH �� (YROXWLRQ RI WKH QXPEHU RI HUURUV RQ�WRQH DQG RII�WRQH GXULQJ WKH� � � � � � � � � � � � � �
OHDUQLQJ VHVVLRQ� D� �3HUIRUPDQFH LQFOXGLQJ RQO\ WULDOV ZLWK D GLIIHUHQW QXPEHU RI HUURUV GXULQJ WRQH�� � � � � � � � � � � � � � �
IURP QR HUURU WR � HUURUV EHIRUH WKH SRNH RQ WKH FRUUHFW SRUW� 1R VLJQLILFDQW FKDQJH LQ SHUIRUPDQFH� � � � � � � � � � � � � � � � � �
DIWHU LQFOXGLQJ � HUURUV EHIRUH WKH SRNH RQ WKH FRUUHFW SRUW� 7KH PDMRULW\ RI FRUUHFW WULDOV DUH GRQH ZLWK� � � � � � � � � � � � � � � � � � �
QR RU RQH HUURU SRNH� $QLPDOV
 VWUDWHJ\ LV QRW WR SRNH DW DV PDQ\ SRUWV DV SRVVLEOH EHIRUH JHWWLQJ WKH� � � � � � � � � � � � � � � � � � � �
UHZDUG� E� 7KH QXPEHU RI HUURUV GXULQJ WRQH� 2Q DYHUDJH WKH QXPEHU RI HUURUV GXULQJ WRQH LV OHVV WKDQ� � � � � � � � � � � � � � � � � � �
�� �F� 1XPEHU RI HUURUV RII�WRQH� 2Q DYHUDJH WKH QXPEHU RI HUURUV GXULQJ WRQH VWDUWV DURXQG � DQG WKHQ� � � � � � � � � � � � � � � � � � �
GHFUHDVHV ZLWK WKH WULDO QXPEHU� (UURUV RII WRQH DUH GXH WR WKH SHUVLVWHQFH RI WKH DQLPDO WR UHWXUQ WR WKH� � � � � � � � � � � � � � � � � � � �
FRUUHFW SRUW� WR ILQLVK FROOHFWLQJ DOO WKH UHZDUGV� DQG ZLWK WULDOV ZKHUH WKH DQLPDO DUULYHG DIWHU WKH �VHFV� � � � � � � � � � � � � � � � � �
WLPH ZLQGRZ �)LJ� �E �UG H[DPSOH�� �G� 7KH QXPEHU RI HUURUV RQ� DQG RII�WRQH IRU HDFK LQGLYLGXDO� � � � � � � � � � � � � � � � �
DQLPDO� $OO DQLPDOV LPSURYH WKHLU SHUIRUPDQFH E\ PDNLQJ IHZHU SRNHV RQ LQFRUUHFW SRUWV GXULQJ WRQH�� � � � � � � � � � � � � � �
DQG�E\�SRNLQJ�IHZHU�SRUWV�RII�WRQH��H�J���LQWHU�WULDO�LQWHUYDO���
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6XSSOHPHQWDU\ )LJXUH �� 0LFH XQLIRUPO\ H[SORUH WKH DUHQD WR VROYH WKH WDVN� D� 'HQVLW\ SORW RI� � � � � � � � � � � � � � � �
WKH GLVWULEXWLRQ RI SRVLWLRQV ZKHUH WKH WULJJHU ]RQH ZDV LQWHUVHFWHG E\ WKH DQLPDO WUDMHFWRU\� IRU DOO� � � � � � � � � � � � � � � �
VHVVLRQV DQG DOO DQLPDOV� �E� 'HQVLW\ PDS RI WKH WLPH VSHQW RQ HDFK VSDWLDO ELQ� IRU DOO DQLPDOV DQG DOO� � � � � � � � � � � � � � � � � � � �
VHVVLRQV RULHQWHG ZLWK WKH FRUUHFW SRUW LQ WKH HDVW GLUHFWLRQ �EODFN PDUNHG SRUW�� 'HQVLW\ LV KLJKHU� � � � � � � � � � � � � � � �
DURXQG WKH FRUUHFW SRUW� DV ZHOO DV RQ WKH RWKHU SRUWV� EXW WKH FRYHUDJH LQVLGH WKH DUHQD LV TXLWH� � � � � � � � � � � � � � � � � � �
XQLIRUP���
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�
�
�
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�
6XSSOHPHQWDU\ )LJXUH �� 1R VLJQLILFDQW HIIHFW RI ORFDO RGRUV LQ WKH ��SRUW�PD]H VSDWLDO� � � � � � � � � � � � �
QDYLJDWLRQ WDVN� D� 3HUIRUPDQFH� QXPEHU RI HUURU SRNHV RQ�WRQH DQG RII�WRQH YHUVXV WLPH� � � � � � � � � � � � �



ZLWKLQ�VHVVLRQ LQ PLQXWHV �&RQWURO VHVVLRQV�� (DFK FXUYH LV DQ DYHUDJH RI RYHU �� DQLPDOV DQG� � � � � � � � � � � � � � �
DSSUR[LPDWHO\ �� VHVVLRQV� 7KH VKDGHG DUHD LV WKH VWDQGDUG GHYLDWLRQ RI WKH JURXSHG GDWD RQ HDFK� � � � � � � � � � � � � � � �
WULDO QXPEHU� �E� 3HUIRUPDQFH� QXPEHU RI HUURU SRNHV RQ�WRQH DQG RII�WRQH YHUVXV WLPH ZLWKLQ�VHVVLRQ� � � � � � � � � � � � � �
LQ PLQXWHV �VXEWUDFWLRQ�FRQWURO VHVVLRQV�� 'XULQJ WKH ��PLQ VHVVLRQ� WKHUH DUH � EUHDNV RI � PLQXWH WR� � � � � � � � � � � � � � � �
UHPRYH WKH DQLPDO IURP WKH EHKDYLRUDO ER[� WR EH FRPSDUHG ZLWK WKH QH[W VHW RI H[SHULPHQWV ZKHUH� � � � � � � � � � � � � � � � �
FOHDQLQJ LV SHUIRUPHG GXULQJ WKH �PLQ EUHDN RQ DOO SRUWV DQG WKH DUHQD¶V VXUIDFH� �F� 3HUIRUPDQFH�� � � � � � � � � � � � � � � �
QXPEHU RI HUURU SRNHV RQ�WRQH DQG RII�WRQH YHUVXV WLPH ZLWKLQ�VHVVLRQ LQ PLQXWHV �VHVVLRQV ZLWK WKH� � � � � � � � � � � � � � �
UHPRYDO RI WKH DQLPDO DQG FOHDQLQJ RI WKH SRUW�� �G� &RPSDULQJ SHUIRUPDQFH DQG QXPEHU RI HUURUV� � � � � � � � � � � � � � � �
EHWZHHQ WKUHH FRQGLWLRQV� WKHUH LV QR GLIIHUHQFH EHWZHHQ GDWD VHWV IURP VXEWUDFWLRQ DQG VXEWUDFWLRQ� � � � � � � � � � � � � �
ZLWK FOHDQLQJ JURXSV LQ DOO WKUHH VHJPHQWV EHIRUH DQG DIWHU �PLQ EUHDN� H[FHSW LQ WKH QXPEHU RI HUURUV� � � � � � � � � � � � � � � � � �
RII�WRQH� $ VLJQLILFDQW GLIIHUHQFH EHWZHHQ GDWD VHWV LQ D� DQG E� DUH GXH WR DOWHUDWLRQ RI WKH WDVN E\� � � � � � � � � � � � � � � � � � �
EUHDNV GXH WR DQWLFLSDWLRQ RI WKH DQLPDOV WR WKHLU VXEWUDFWLRQ IURP WKH ER[ E\ WKH H[SHULPHQWHU� �H�� � � � � � � � � � � � � � � � �
6LPLODU�UHVXOWV�DUH�REVHUYHG�LI�ZH�RQO\�ORRN�DW�WKH����VHFRQGV�WLPH�ELQV�EHIRUH�DQG�DIWHU�WKH�EUHDNV��
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�
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�
6XSSOHPHQWDU\ )LJXUH �� 3HUIRUPDQFH UHODWLYH WR WKH LQLWLDO FRQGLWLRQ RI WKH WUDMHFWRU\ SUHYLRXV� � � � � � � � � � � � �
WR WKH SRNH RQ WKH FRUUHFW SRUW� D� �6FKHPDWLF RI WKH QDYLJDWLRQ WR GHVFULEH WKH LQLWLDO KHDGLQJ� � � � � � � � � � � � � � � � �
GLUHFWLRQ DQJOH DQG LQLWLDO HXFOLGHDQ GLVWDQFH WR WKH FRUUHFW SRUW ZKHQ WKH DQLPDO KLWV WKH WULJJHU ]RQH�� � � � � � � � � � � � � � � � �
E� 0DS RI SHUIRUPDQFH RXWFRPH IRU D JLYHQ WULDO� GHSHQGLQJ RQ WKH LQLWLDO SRVLWLRQ RQ WKH DUHQD�� � � � � � � � � � � � � � � � �
3HUIRUPDQFH GRHV QRW FKDQJH GHSHQGLQJ RQ WKH LQLWLDO SRVLWLRQ LQ WKH DUHQD� �F� (DFK KHDW PDS� � � � � � � � � � � � � � � �
UHSUHVHQWV WKH SHUIRUPDQFH RXWFRPH IRU WKH WUDMHFWRULHV WRZDUGV WKH FRUUHFW SRUW VWDUWHG DW WKDW� � � � � � � � � � � � � �
SDUWLFXODU VSDWLDO ELQ RI WKH PDS� (DFK PDS VKRZV WKH SHUFHQWDJH RI ELQV ZLWK SHUIRUPDQFH� � � � � � � � � � � � � � �
VLJQLILFDQWO\ KLJKHU WKDQ WKH VKXIIOH VXUURJDWH GDWD �QXPEHUV EHORZ HDFK ER[�� 7KH SHUIRUPDQFH LV� � � � � � � � � � � � � �
VLJQLILFDQWO\ GLIIHUHQW WKDQ WKH ��� FRQILGHQFH LQWHUYDO RQO\ RQ D VPDOO SURSRUWLRQ RI ELQV ��� LV� � � � � � � � � � � � � � � �
H[SHFWHG E\ FKDQFH� ZKLFK ZH FRQVLGHUHG WR QRW KDYH DQ HIIHFW RQ WKH DQDO\VLV� �G� 3HUIRUPDQFH LV� � � � � � � � � � � � � � � � �



LQGHSHQGHQW RI WKH LQLWLDO HXFOLGHDQ GLVWDQFH IURP WKH DQLPDO WR WKH FRUUHFW SRUW� �H� 3HUIRUPDQFH LV� � � � � � � � � � � � � � � �
LQGHSHQGHQW RI WKH LQLWLDO KHDGLQJ�GLUHFWLRQ DQJOH UHODWLYH WR WKH FRUUHFW SRUW� (UURU EDQGV LQ DOO SDQHOV� � � � � � � � � � � � � � � �
LQGLFDWH�V�H�P��
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�
6XSSOHPHQWDU\ )LJXUH �� +LSSRFDPSDO &$� ORFDO LQMHFWLRQ RI PXVFLPRO GHFUHDVHG� � � � � � � � � �
SHUIRUPDQFH� �([SHULPHQWV ZHUH SHUIRUPHG E\ ELODWHUDO LQWUDFUDQLDO LQMHFWLRQV XWLOL]LQJ WKH� � � � � � � � � �
+DUYDUG�SXPSV V\VWHP RI VDOLQH RU PXVFLPRO �����XJ SHU DQLPDO� DLPLQJ WR WKH GRUVDO KLSSRFDPSDO� � � � � � � � � � � � � �
DUHD� �� PLQXWHV SULRU WR WKH OHDUQLQJ VHVVLRQ� 7KH GRVDJH VHOHFWLRQ ZDV EDVHG RQ D GHWDLOHG VWXG\ RI� � � � � � � � � � � � � � � � � �
WKH GRVDJH YHUVXV ORFRPRWLRQ HIIHFW E\ PHDVXULQJ WKH GLVWDQFH FRYHUHG DQG WKH PHDQ VSHHG RI WKH� � � � � � � � � � � � � � � �
DQLPDOV IRU GLIIHUHQW FRQFHQWUDWLRQV RI PXVFLPRO �1RWH� WKH PRVW FRPPRQ GRVDJH RI PXVFLPRO IRU� � � � � � � � � � � � � �
VSDWLDO QDYLJDWLRQ GLVUXSWLRQ LQ WKH OLWHUDWXUH LV �XJ SHU DQLPDO�� 7KLV SURWRFRO ZDV UHSHDWHG IRU D� � � � � � � � � � � � � � � �
PD[LPXP RI � ZHHNV� DOWHUQDWLQJ D GD\ ZLWK PXVFLPRO ZLWK D GD\ ZLWK VDOLQH� 1R�GUXJ GD\V ZHUH� � � � � � � � � � � � � � � � �
REWDLQHG IURP VHVVLRQV ���ZHHNV� SUHYLRXV WR WKH LQMHFWLRQ RI PXVFLPRO LQ RUGHU WR EXLOG D EDVHOLQH RI� � � � � � � � � � � � � � � � �
SHUIRUPDQFH FRUUHVSRQGLQJ WR HDFK LQGLYLGXDO DQLPDO� 7KH SDLUHG W�WHVW EHWZHHQ WKH WKUHH GLIIHUHQW� � � � � � � � � � � � �
FRQGLWLRQV� WDNLQJ HDFK WULDO QXPEHU DV DQ LQGLYLGXDO VDPSOH ZDV SHUIRUPHG� DQG ZH ZHUH DEOH WR� � � � � � � � � � � � � � � �
UHMHFW WKDW PXVFLPRO ZDV FRPLQJ IURP D GLIIHUHQW GLVWULEXWLRQ WKDQ VDOLQH ��3������� DQG IURP D GLIIHUHQW� � � � � � � � � � � � � � � �
GLVWULEXWLRQ�WKDQ�QR�GUXJ���3�����������
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�
6XSSOHPHQWDU\ )LJXUH �� 3RNH KLVWRJUDPV GXULQJ UHFDOO VHVVLRQV IRU LQGLYLGXDO DQLPDOV� 3RNH� � � � � � � � � � � �
KLVWRJUDPV RI HDFK DQLPDO �GLIIHUHQW SDQHOV� DYHUDJHG DFURVV DOO UHFDOO VHVVLRQV �VHH �Q �DERYH HDFK� � � � � � � � � � � � � � �
SDQHO� SRNHV ZHUH WDNHQ IURP ERWK RQ DQG RII VRXQG FXH SHULRGV�� 7KH FRUUHFW SRUW LQGH[ ZDV ]HUR�� � � � � � � � � � � � � � � � � �
0DJHQWD GDVKHG OLQHV UHSUHVHQW D ��� FRQILGHQFH LQWHUYDO �RQH WDLO� REWDLQHG IURP VKXIIOHG VXUURJDWH� � � � � � � � � � � � � �
GDWD VHSDUDWHO\ JHQHUDWHG IRU HDFK DQLPDO� %OXH DQG JUHHQ FRUUHVSRQG WR WKH ��� DQG ���� � � � � � � � � � � � � � �
FRQILGHQFH LQWHUYDO� &RXQWV DERYH WKLV EDQG DUH VLJQLILFDQWO\ GLIIHUHQW IURP WKH FRQILGHQFH LQWHUYDO�� � � � � � � � � � � � �
*UD\ GDVKHG OLQH LV WKH PHDQ YDOXH RI WKH VKXIIOHG GDWD� 0HPRU\ LQGLFHV �0,� REWDLQHG IURP HDFK RI� � � � � � � � � � � � � � � � � �
WKHVH KLVWRJUDPV DUH LQGLFDWHG DERYH HDFK SDQHO� WRJHWKHU ZLWK WKHLU GHJUHH RI VLJQLILFDQFH� $OO� � � � � � � � � � � � � �
DQLPDOV �H[FHSW 0RXVH ����� HTXLYDOHQW WR ���� H[SUHVV PHPRU\ UHFDOO IRU � KU GHOD\ ZLWK ���� � � � � � � � � � � � � � � �
FRQILGHQFH��2QO\�����RI�DQLPDOV�RQ�WKLV�EDWFK�H[SUHVV���KUV�PHPRU\�UHFDOO�ZLWK�����FRQILGHQFH��
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6XSSOHPHQWDU\ )LJXUH �� 0HPRU\ LQGH[ IRU GLIIHUHQW ODJV� D� �7KH SUREDELOLW\ WKDW WKH FRUUHFW SRUW� � � � � � � � � � � � � � �
IURP D JLYHQ GD\ ZDV DOVR VHOHFWHG DV WKH FRUUHFW SRUW LQ SUHYLRXV GD\V� &KDQFH OHYHO PDUNHG E\ WKH� � � � � � � � � � � � � � � � � � �
GDVKHG OLQH� �E� $YHUDJHG PHPRU\ LQGH[ 0, YHUVXV WKH VHVVLRQ ODJ �EODFN GRWV� Q �� PLFH� VKRZV� � � � � � � � � � � � � � � � �
VLJQLILFDQW PHPRU\ UHFDOO RI WKH FRUUHFW SRUWV IURP WKH IRXU SUHYLRXV VHVVLRQV �L�H� XS WR �� KU� VHH DOVR� � � � � � � � � � � � � � � � � � �
)LJ��D�G�� 7KH VLJQLILFDQFH OHYHO IRU WKH 0, DW ODJ  � GD\V �PDJHQWD V\PERO� ZDV REWDLQHG IURP ���� � � � � � � � � � � � � � � � � �
VXUURJDWH GDWD VHWV ZLWK XQLIRUPO\ VDPSOHG SRNHV� 7KH VLJQLILFDQFH IRU ODJV ! � ZDV REWDLQHG IURP� � � � � � � � � � � � � � � �
���� VXUURJDWH GDWD VHWV V\QWKHWLFDOO\ FUHDWHG WR \LHOG �RQO\ WKH � KU 0, IRXQG WKH RULJLQDO GDWD �L�H� QR� � � � � � � � � � � � � � � � � � �
WUDFH RI SUHYLRXV PHPRULHV� IROORZLQJ WKH VDPH VHTXHQFH RI UHZDUGHG SRUWV DFURVV GD\V� 7KH PHDQ� � � � � � � � � � � � � � �
0, DFURVV VXUURJDWHV �JUD\ GDVKHG OLQH� ZDV QHJDWLYH IRU WKH SUHYLRXV � GD\V UHIOHFWLQJ WKH ODFN RI� � � � � � � � � � � � � � � � �
SUREDELOLW\ WR REVHUYH WKH VDPH SRUW RQ FRQVHFXWLYH GD\V �D� VHH 0HWKRGV�� &RQILGHQFH OHYHO IRU ODJV !� � � � � � � � � � � � � � � � �
��GD\V��LV�VKRZQ�LQ�UHG���3������������
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�
6XSSOHPHQWDU\ )LJXUH �� &33 GRVDJH VHOHFWHG IRU WKH H[SHULPHQW GRHV QRW VKRZ D VLJQLILFDQW� � � � � � � � � � � � � �
HIIHFW RQ WKH SHUIRUPDQFH GXULQJ WKH WUDLQLQJ VHVVLRQ� �([SHULPHQWV ZHUH SHUIRUPHG E\ LQMHFWLQJ� � � � � � � � � � � � �
LQWUD�SHULWRQHDO &33 RU VDOLQH �� PLQXWHV SULRU WR WKH OHDUQLQJ VHVVLRQ� 7KH GRVDJH RI ��� PJ�.J ZDV� � � � � � � � � � � � � � � � �
XVHG DIWHU VWXG\LQJ WKH HIIHFW ZLWK � GLIIHUHQW FRQFHQWUDWLRQV XQWLO ZH IRXQG QR VLJQLILFDQW HIIHFW RQ WKH� � � � � � � � � � � � � � � � �
EHKDYLRU GXULQJ OHDUQLQJ VHVVLRQV� ZKLFK FRXOG DIIHFW WKH DFTXLVLWLRQ RI PHPRULHV� 7KLV SURWRFRO ZDV� � � � � � � � � � � � � �
UHSHDWHG IRU D PD[LPXP RI � ZHHNV� DOWHUQDWLQJ D GD\ ZLWK &33 ZLWK D GD\ ZLWK VDOLQH �LQ VRPH� � � � � � � � � � � � � � � � � � �
DQLPDOV DOWHUQDWLQJ WKH VHVVLRQV EHWZHHQ &33 DQG VDOLQH ZLWK D QR�GUXJ GD\�� ,Q DGGLWLRQ� QR�GUXJ� � � � � � � � � � � � � � �
GD\V ZHUH REWDLQHG IURP VHVVLRQV SUHYLRXV WR WKH LQMHFWLRQ RI &33 LQ RUGHU WR EXLOG D EDVHOLQH RI� � � � � � � � � � � � � � � � � �
SHUIRUPDQFH IRU HDFK LQGLYLGXDO DQLPDO� %DVHG RQ WKH SDLUHG W�WHVW EHWZHHQ WKH WKUHH GLIIHUHQW� � � � � � � � � � � � � �
FRQGLWLRQV� WDNLQJ WKH YDOXHV RI SHUIRUPDQFH IRU HDFK FRQGLWLRQ DW HDFK WULDO DV DQ LQGLYLGXDO VDPSOH�� � � � � � � � � � � � � � � �
ZH FRXOG QRW UHMHFW WKH K\SRWKHVLV WKDW WKH VDPSOHV FRPH IURP WKH VDPH GLVWULEXWLRQ �XWLOL]LQJ D �ɭ�� � � � � � � � � � � � � � � � �
WHVW���
�
�
�



�
6XSSOHPHQWDU\ )LJXUH ��� 5HZDUG DPRXQW GXULQJ WUDLQLQJ GRHV QRW LPSDLU UHZDUG�VHHNLQJ� � � � � � � � � � �
GXULQJ UHFDOO� �D� &RUUHODWLRQ EHWZHHQ WKH QXPEHU RI UHZDUGHG WULDOV GXULQJ WUDLQLQJ DQG WRWDO WULDOV� � � � � � � � � � � � � � �
GXULQJ UHFDOO LV LQGHSHQGHQW �DQLPDOV ZLWK ORZ U�� DQG ORZ S �YDOXH �� RU SRVLWLYHO\ FRUUHODWHG� 7KH DPRXQW RI� � � � � � � � � � � � � � � � �
ZDWHU GHOLYHUHG GXULQJ WUDLQLQJ GRHV QRW OLPLW WKH UHZDUG�VHHNLQJ GXULQJ WKH UHFDOO� �E� &RUUHODWLRQ� � � � � � � � � � � � � �
EHWZHHQ WKH QXPEHU RI UHZDUGHG WULDOV GXULQJ WUDLQLQJ VHVVLRQV YHUVXV WKH SHUIRUPDQFH GXULQJ UHFDOO� � � � � � � � � � � � � �
�EOXH UHFWDQJOHV� DQG GXULQJ WUDLQLQJ �UHG UHFWDQJOHV�� :H XVHG KHUH SHUIRUPDQFH DV DQ LQGLUHFW� � � � � � � � � � � � � �
PHDVXUHPHQW RI PRWLYDWLRQ H[SUHVVHG E\ WKH DFFXUDF\ LQ VROYLQJ WKH WDVN� $V VKRZQ LQ WKLV ILJXUH LQ� � � � � � � � � � � � � � � � �
WKH PDMRULW\ RI DQLPDOV� WKH ODUJHU WKH QXPEHU RI FRUUHFW WULDOV GXULQJ OHDUQLQJ VHVVLRQV� WKH KLJKHU WKH� � � � � � � � � � � � � � � � �
SHUIRUPDQFH GXULQJ WKH UHFDOO� VKRZLQJ QR GHWULPHQWDO HIIHFW RI WKH UHZDUG REWDLQHG GXULQJ WKH WUDLQLQJ� � � � � � � � � � � � � � �
VHVVLRQV� $OWKRXJK FRXQWHULQWXLWLYH� WKH FRUUHODWLRQV VXSSRUW WKH LGHD WKDW WKH PRUH ZDWHU FROOHFWHG� � � � � � � � � � � � �
GXULQJ WKH OHDUQLQJ VHVVLRQV� WKH KLJKHU WKH QXPEHU RI DWWHPSWV WR VROYH WKH WDVN GXULQJ WKH UHFDOO� � � � � � � � � � � � � � � � �
VHVVLRQV��
�
�
�



6XSSOHPHQWDU\ 9LGHR� 9LGHR GLVSOD\V WKH ILUVW KDOI RI D VLQJOH OHDUQLQJ VHVVLRQ IURP DQLPDO� � � � � � � � � � � � � �
0RXVH����� �7KH YLGHR VKRZV D FLUFOH UHSUHVHQWLQJ WKH SHULPHWHU RI WKH DUHQD� ,QGLFDWHG ZLWK D VPDOO� � � � � � � � � � � � � � � �
JUD\ FLUFOH WKH SRVLWLRQ RI WKH UHZDUGLQJ SRUW ZLWKLQ WKH DUHQD �ODEHOHG DV &RUUHFW 3RUW�� 7KH YLGHR DOVR� � � � � � � � � � � � � � � � � �
GLVSOD\V WKH DFFXPXODWHG WUDMHFWRU\ RI WKH DQLPDO RYHU WKH VHVVLRQ �OLJKW JUD\� DQG D VKRUW WUDMHFWRU\� � � � � � � � � � � � � � � �
WUDFH RI WKH ODVW IHZ VHFRQGV SUHYLRXV WR WKH FXUUHQW DQLPDO SRVLWLRQ� 7KH WUDMHFWRU\ LV WKH WUDFNHG� � � � � � � � � � � � � � � � �
SRVLWLRQ RI WKH DQLPDO E\ RXU FRPSXWHU VRIWZDUH� :H XWLOL]HG WKH 02*� DOJRULWKP �H�J�� )RUHJURXQG� � � � � � � � � � � � � � �
2EMHFW 'HWHFWLQJ $OJRULWKP EDVHG RQ 0L[WXUH RI *DXVVLDQ DQG .DOPDQ )LOWHU� WR VXEWUDFW WKH ORFDWLRQ RI� � � � � � � � � � � � � � � �
WKH FHQWHU RI PDVV RI WKH PLFH IURP WKH EDFNJURXQG LQ UHDO�WLPH GXULQJ WKH H[SHULPHQW� 7ULJJHU ]RQH� � � � � � � � � � � � � � � � �
IRU HDFK WULDO LV UHSUHVHQWHG E\ D UHG FLUFOH RI ���� RI WKH DUHQD¶V DUHD� 2QFH WKH DQLPDO VWHSV RQ D� � � � � � � � � � � � � � � � � � � � �
WULJJHU ]RQH� WKH VRXQG FXH VWDUWV �LQGLFDWHG E\ WKH WH[W ³6RXQG &XH 2Q´� DQG WKH DQLPDOV VHDUFK IRU� � � � � � � � � � � � � � � � � �
WKH UHZDUGLQJ SRUW� 7KH VRXQG ZLOO VWRS DW � VHFRQGV LI WKH DQLPDO GRHV QRW ILQG WKH WULJJHU ]RQH� RU� � � � � � � � � � � � � � � � � � � �
ZKHQ WKH FRUUHFW SRUW LV SRNHG �EODFN GRW DSSHDUV� DQG ZDWHU LV GHOLYHUHG� 7KH QH[W WULDO LV LQLWLDWHG� � � � � � � � � � � � � � � � � �
ZKHQ WKH DQLPDO VWHSV RQ WKH WULJJHU ]RQH� ZKLFK FRXOG KDSSHQ RQO\ DIWHU � VHFRQGV IURP WKH PRPHQW� � � � � � � � � � � � � � � � � �
WKH SUHYLRXV WULDO VRXQG�FXH VWDUWHG� 6RRQ DIWHU KDUYHVWLQJ WKH UHZDUG IURP WKH FRUUHFW SRUW� WKH DQLPDO� � � � � � � � � � � � � � � �
VWDUWV WR VHDUFK IRU WKH WULJJHU ]RQH� 3RNHV LQ LQFRUUHFW SRUWV DUH PDUNHG ZLWK VPDOO FLUFOHV�� � � � � � � � � � � � � � � �
FRORU�FRGHG� VR WKH PRUH RUDQJH WKH IDUWKHU DZD\ LV WKH SRNH IURP WKH FRUUHFW SRUW �DV LW LV UHSUHVHQWHG� � � � � � � � � � � � � � � � � � �
LQ DOO ILJXUHV RI WKH PDQXVFULSW�� 1RWLFH� WKH ODWHU LQ WKH VHVVLRQ LV WKH WULDO� WKH PRUH EDOOLVWLF DUH WKH� � � � � � � � � � � � � � � � � � � �
WUDMHFWRULHV WRZDUGV WKH FRUUHFW SRUW� DQG WKH IHZHU WKH SRNHV LQ LQFRUUHFW SRUWV DQG RXWVLGH WKH VRXQG� � � � � � � � � � � � � � � � �
FXH� DV GHVFULEHG DOVR LQ WKH H[DPSOH RQ )LJ��D� $OO YLVXDO HOHPHQWV LQ WKLV PRYLH DUH VWRUHG E\ WKH� � � � � � � � � � � � � � � � � � �
VRIWZDUH�IRU�HDFK�VHVVLRQ��
�
�


